We analyzed seven bot fly larvae extracted from six howler monkeys (Alouatta palliata) in Los Tuxtlas, Mexico. The spine distribution and structure of the larvae were consistent with those reported for Cuterebra baeri from Panama. This report sets the northern limit for its distribution in the Americas.
Two species of cuterebrid bot flies (Diptera: Oestridae: Cuterebrinae; Wood, 1987; Pape, 2001 ) are known to parasitize primates: Cuterebra baeri, previously know as Alouattamyia baeri, and Dermatobia hominis. Cuterebra baeri is thought to be highly host specific, primarily parasitizing howler monkeys (genus Alouatta) (Colwell, 2001) . However, experimental infection of rabbits (Colwell and Milton, 1998) and accidental infection of other hosts (Aotus trivirgatus), including humans, have been described (Guimaraes and Coimbra, 1982) . In contrast, D. hominis exhibits extremely low host specificity, infesting a wide range of wild and domestic mammals, including humans (Guimaraes and Papavero, 1999) .
Information regarding the distribution of bot fly parasitism in howler monkeys is limited. Infestations are reported from Mexico (Arroyo et al., 2008) , Costa Rica (Zeledó n et al., 1957; Calderó n-Arguedas et al., 2004) , Panama (Milton, 1996 ), French Guiana (DeThoisy et al., 2001 , and Brazil (Guimares, 1971) , but explicit taxonomic identifications have been conducted only in Costa Rica (Calderó n- Arguedas et al., 2004) and Panamá (Colwell and Milton, 1998) . Accurate determination of the species affecting a host is important because the epidemiology and effect on the host can vary dramatically, influencing the effect on populations. We taxonomically characterize the bot fly parasitizing mantled howler monkeys (Alouatta palliata) in Los Tuxtlas, Mexico, the northern limit of A. palliata in the continent.
The Los Tuxtlas Biosphere Reserve is in the State of Veracruz, southeastern Mexico (18u89-18u459N, 94u379-95u229W). Originally, the predominant vegetation was tall evergreen forest, but the vegetation has undergone significant changes resulting from cattle farming and other agricultural activities.
Six individuals, from five groups, showing evidence of bot fly larvae infection ( Larvae were identified by comparison of cuticular spine morphology with known specimens of C. baeri from mantled howler monkeys on Barro Colorado Island, Panama. Morphology of the cuticular spines of second instar and pupae from both sites were examined by scanning electron microscopy following standard preparation. Observations were made using either a Hitachi S5700 or a Hitachi Variable Pressure S7000 (Hitachi HighTechnologies Corp., Tokyo, Japan).
Twenty-eight percent of the 46 howler monkeys from the study groups showed signs of bot fly larvae infestation. The mean number of bot fly nodules per individual was 1.1 (range, 1-2). Fifty-five percent of the nodules were in the thoracic region; the rest were around the neck. Six monkeys were captured, and all the bot fly larvae present were extracted for analysis. Two larvae were second instars, and five were third instars, of which three were kept for pupation.
Distribution and structure of the spines from second instars and pupae are presented in Figure 2a -c. The second instars were characterized by sparse spine distribution (Fig. 2a) . The spines in these instars were simple in structure, having a narrow base tapering to a sharp point (Fig. 2b) . Third instars and pupae had densely packed spines (Fig. 2c) on all body surfaces. The spines were robust, with broad bases and a variety of edge features that varied from smooth to having multiple points. Each segment had bands of spines with cephalad and caudal orientation, and each band was composed of spines of similar structure types, either with smooth edges or with a variable number of points (Fig. 2d) .
The spine distribution and structure on both second instars and pupae were entirely consistent with those reported previously for known material from Panama (Colwell and Milton, 2002) ; as a consequence, the bot fly species affecting mantled howler monkeys in Los Tuxtlas is C. baeri. This conclusion is supported by observations that third instars and pupae of cuterebrids have species-specific spine distributions and structure (Colwell, unpubl.) , which consistently allow accurate identification. This is the first description of this species from Mexico and sets the northern limit for its distribution in the Americas, more than 1,500 km northwest of its closest record in Costa Rica. Cuterebra baeri is thought to parasitize howler monkeys exclusively; consequently, its distribution is linked to this genus of primates. Nevertheless, evidence indicates that not all howler monkey populations are affected by this conspicuous parasite. For example, A. palliata populations living in the southern part of the Los Tuxtlas Biosphere Reserve, in the Sierra de Santa Marta, have never been observed with bot fly nodules; nor have the Alouatta pigra populations in the Yucatan Peninsula, Mexico. Nevertheless, A. pigra with bot fly nodules were observed in the Montes Azules Biosphere Reserve on the border between Mexico and Guatemala (Gonzalez-Zamora, pers. comm.).
The prevalence of C. baeri parasitism in howler monkeys in our study groups was similar to that reported in Costa Rica by Milton (1996) reported for Panama, and the number of bot fly larvae nodules observed in our study groups also was much lower than previous reports in Costa Rica and Panama. However, to determine whether this is a consistent pattern for howler monkeys in Los Tuxltas, further studies with a larger sample size and throughout the year are necessary.
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